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(57) Abstract 

Cyclic tetrapeptide derivatives represented by general formula (I) or pharmaceutical^ acceptable salts thereof: (wherein R 2I and R22 
are each independently hydrogen, linear C,-C 6 alkyl to which a nonaromatic cycloalkyl group or an optionally substituted aromatic ring may 
be bonded, or branched C r C 6 alkyl to which a nonaromatic cycloalkyl group or an optionally substituted aromatic ring may be bonded; and 
Ri and R 3 are each independently linear C,-C 5 alkylene which may have a C r C 6 side chain, and the side chain may form a fused ring 
structure on the alkylene chain). Histone deacetylase inhibitors, MHC class I molecule development promotors and drug compositions, 
containing as the active ingredient the above tetrapeptide derivatives or pharmaceutical^ acceptable salts thereof. 
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tWHtSysOMZ h V-rTt^^-ifia^JM^HMHC class- I^fl^ffiJi 
MHC class- I£?»«IBaM*Jp.UHUfc % m*»0«OISSIfflJi%Wf «S» 

Ltzmm. mw.fomt&mrztztbv&i&mmttTtLxmc class- 

f©illSiS(:Mltv^§, %&m*s MHC class- I^^^mgy-rsc i: 
3 ft, .wttfe#aBSfiKlwfc*t3iftK*<MHC class-I^K 

u *» u & &h , * s a (ommm $> s v ^ &$Hb $ -r asma jig £ *>h > -c 

C0MHC class- l^?©Hl*%Tltfc'J, WE©ftffi*tI J: ££IMfrHMgfe 
ISOjili*ft»lSI«:gW4:UfeWSEHfeH^T, fSTL/cMHC class- 
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V{IfcH>T, ffiTUTV^SMHC class-I#^0)3§^%MHC class-IiSfc^ omx 
iz «fc y jfcOT ^£ - T*. *fflJB03gffl*tt**iB fc-f 6 d i: £ ffl * <b 
S£UTV»3 (Tanaka, K. , Isselbacher, K.J., Khoury, G., and Jay, G. 
Science 228, 26-30, 1985; Tanaka, K. , Gorelik, E. , Watanabe, M., 
Hozumi, N., and Jay, G. Mol. Cell. Biol. 8, 1857-1861, 1988^%#jft) . 

tz*>x\ mhc class- ift*<D%mt. ^(D^mmmmommmm^ 
fem-rzz.tx\ mhc cuss- ittTnmT&bi&m-ztozzt&Mftznz. 

ou^>aii4, Ria!«*7-fe^wb©f^iiriHite«:»o-c*5y, 

sent*, rna#u ^7— ^^iHt^?» 

a*f8£SttT^6 0 fill*., ^nT^>©fl|jtgaKT?*6ii7 l h>i:-t©7-fe 



2 



WO 00/52033 PCT/JP00/01141 

-3ft, ^"fb^JKiES>fb(wieMI«:3ie^m*^«^tiS. cosifttt* n 

^f>frw- tri-tt^sBifSiis^st-cas, 0 1 c^-rh «j a^^^ 

>A (trichostatin A) 2 K^l" h ^/K^V (trapoxin) BBtt&fflV 
y^Mb^«J©K-trap%«v>fc7 7^=T--f-*7A-el»M$nfei:©«fe*< 

class- i^ieac^L/'ctfflji^ffl'fe^-rRrtttt**** too, ctrn-eo 

MHC class- Itf^SBSIwtfTSteitftJB £*Tb* h >x7-tr tf^PI 

-«*^a*nTv>*. ±©j$^/cii'x fc*h>x7 

*£LTii*fl*#itBC:*fftB***<D-e, MHC class- l#^»B(E3»fc#3, 
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lfflSt^l//:^W^)8^4/7t mm&mc class- I#?83&(Bjt 
K £ *T 6 ffiffi$l<Z)&£ £ ft/c ftT V^ 6 . 
lot, #f§BJ§&> £ B&«$*fflfl&T*0MHC class- I^^anJt+SffiJtft 

-rs. 

£ WT S 4 JS#-f 6 d g 6*j i: 1" § . 

*56Wt±. -IKS (I) , (D . (I") X(± (I'") T-*$ftSJ3iM*T 
b 7 * y f- H S§*»#3Z. fi-f- ©H^fl*) K Hp g $ ft* IS fe Ji^i- 3 . 
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(5$*, r,„ r 12> R 21 atJ t R 22 (i, ^n^nfflstuT, *a?#*JB!R7 

;wdr;u»S L < tiggl** 6 ci t &55M*<J&£ it t, <fc v*&ft& l 
c: * 6 *<fg£ u t t «fc v\« $g& 3 ~ 6 (D #K © 7 ;u # % ft L , 

«fc ^«juftftj& i ~ 5 (Dmmrjv* v vat* ft u *fc«Bit«7/i># >s 

(I'") (ifc^TIi, R u> R 12 , R.StfR^i^^^iitloiii/^DAdp^ 

ft5J£&#8lJS#fc UT^-rsHT, h>f7tf7- lflSW^Jfcctt>*MHC 
class- I^»8lfil3IJW4JHH5l-6. 

*wmw&, *m<D*9Gi&<D&m-et>&H*mtift&m* nm^i 1-53 

Milt. h'J 3***>A, h^zK^VO^fcj&MtfKfcT.h >JS7-b 
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*mn<DmttTb7*7*Ymmfc, tommy? m^m^x. &Ti~£>)m 

6, (I) ~ (I'") ©^^(CfcV^T. R,„ R 12> R 21 &t/R 22 <i, ^ft 

&tm%i3~6(Dftm(D7)i*jvmt utit x^a, ynnvvs, 

^^s, ^vynt>a ( -fv^fm tert- 

mtbxit. z/?u-?u\£)vm, i/?u??-jim. z/^u^y^)vm, 
jim. 4-- h p * y i/jmw zmfzzttfx-zz. 

-flS& (I) ~ (I*") CDtt^KfcV^ R„ R 2 RXfR 3 &. *ft?ft&tL 

ut, ii±dj^^H( i ~6<Dft$&M*mLx& &^m&&tm%ii ~5omm7 
z.zx\ i%m$u -eo^mmtbx^ *?)im, x^ 

®mftmmimm7 iv* u ym±^m^mmm^m^ bx $ ± w zco±o% 

ffi£mffi&ZMf$ t ?Z7JV*\/>MtLXlZ. 1.2-7X-1/V1, l,3-7xr 
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Z,3-Y£7iS=.\s> % 4,5-tfU ^ ^-1/ 

5feT, -ft* (i) - (r " ) ©{b^f/T^ns4i©^M*\ &t 

BP*>, «0-tt* (ID : 



OH (ii) 

(55*, R.fcfc, -JRsS (I) ©R,fc|^i;a«:^-r) T^^tiSa-T^I, 
-»5$ (III) : 



(5$*, R 21> R 22 |±, ttl^tl-miR (I) ®R 2l , K z2 tmi>&Z0.t) X'mZ 
nSa-J^i, -flSiS (IV) : 



(5$*, R,f±, (I) WR 3 h|Uba=S:^-r) Tv7$ft6SttOo-7 5 
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(V) 

T-,tS*i£ (II) ~ (V) T*3«*n*4«Oa- 

7 5 y KfiteK: J: 'Jittfh7^^fh-M4Ml/:©*,, ffiE 

-JftS (V) 0»/hf^S/;H^tHD^tAi(;lib/ctOt^S„ 
#^©-123; (I') T-^tiSgittf- h 7^7?- KSS»#<£, BtfiS©- 
ttA (I) T*^$4a^^-r hv^y^KE^tr^UT, ■a&SSfc^fcSMK 
!I?:ftSa-75yi©{fi[I^^Il/^©t*§ t IP*,, -jRSt (I) T* 
**n«aiJR-rh7^^f'K«*f*:{3*JV^{±, (II) CD75^g?fDffi 

w&a%mz$&mftwm*i*irz>7*;m-v$>zt>i, -m^, (id -c^s 
tis^-r h7«-7*\<nmmi.s -m^ (o -e-«5S (no izm%-rz>®. 

£fc-*l5& (I") T?^$n63iM*f- Yv*-?* KBt##&-fl&5$ (I) "CCD 

-ins do Rtf (no (wffi^-rsffig^vN-rnt, aj^^^^t^M^'S: 
mk, -jftsd'") (i) -eo-tts (in &t>* 

(III) flfflai"6ffi«*«v>rKt.a|t*%^t»S|)Rffl!l«'S:W1-67 5 ^»T* 

*SHM3Mfci:S I/ 1\ UttWfcfck Ctif> 41©a -75 y 

&V\ ajK3S 5 fe^t»«lttfll3i«:t-t*a-7 5 U&v>i§£ lift 

^WJw^stt-e***^ *©«£tt-«ft5£ (in) (iv) (DT^jmo 



8 



WO 00/52033 PCT/JPOO/01141 

ck'j^*u<(i, if!a4i©7^;i©9* )> (iv) -e^snst,©*, d 
(iv) tvT^nst©^ o-f*:(za!RU, %i&2m*L-m~m.iR?ztx\\ 

-Jtt^ (V) ©7S «/»o««*/u>K#5//HI^?,»*$*i6k Va*y-AM 
•ca*©-e % c©-fl&iS (v) ©T^yiit x«ioij^vtHU<, l-# 

JTrstftfRl -©$&#&, St»IO^RraS»fl*J^iaSS)T**-5 h7/^^V 

a»fro««^^f-KI9JO«t6J:IIH«itw|qIl;t.O'C*6. IP*>, -©Jitter 

^^t, £16 3®©a-7^ ygEJi, ^■©ffi!l®^^JfflUTt:^h>'T f 7-tr^ 

« (iv) <DJgtf7^yi£&, nm©-^ (v) ©73 >^»c -OB* t 

vu*yAmM s &<Dft<%fa*®%.?z>^ iumm-rz. av> ©si 

y^>-2-*^>»i:rai;6jiaiofirn*»*«#*Lv\ lot, c©js£ 
M**>icfcmfb7^f i/vi, *-5vm*, cnf,m^3x«i4©jim 
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»BJ©-^ (I') ©I«7h7^7"^Ki#ftli, -jjft^ (I) ©H 

V^T, »*UV^-|2^(II)~ (V) ©7 5 -tt5$ (I') ©Jg 

iRrh^^yf-Kl^Cfcv^*, IWK#£L^=fc©-C&§ 0 -u 

^(id~ (v) ©75 smoz-famwizmis-ct, -m^,(iy)(Dm^a-T^ 

£/c #f§BJ©-jK (i") ©Jg:yfr ]*9*7>FIHMm. -fifc* 
(I) ©Mfh 7^7> KRfcflsfcfctt (III) i:/7ta-7 5; 

^taj^^t^t > S^S?i'fe^1-€>a75 y^(C^|gU/itc0T'«>-5 o lot, 
-$3(H)~(IV)©75ygJ©Mfctt, -ft* (I) ©itrh7^7f 
SfcKteH^Tfrg^^HR^aOfcT^iWjgm, (I") ©^ 

(I) Oi^fh7^7f Ki#*i:«i75-^ (ID i:/7ta-7^i 
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(\u)<D7$;M<Dmtt&, -is^ d") amtfiT- hrizfrvmmmzx 
*m%<D~M& (i) (omtkT h7*?i-\;mmmZs ±Mi-6fc*5»j, - 

a-75;i^^K»^L fc«MK0 r h 5 * ^ ^ K <J> Kfr * US L , U ^ 
*«(w31ttf **IW{w-j»^ (V) C^ta-75;i(D 

ffli^:j:^T't5^ J^roSi^-cii, -ft* (iv) -ostsftssttta -7 
M©^7>K£ric*fcJiftv\ -^(iii)sy r -^(iv)©75 y 

S%^>^x^-r;WbLT«SIUfe-j»!S (V) ©75 y»fc*g£l/T£tt 
fcfc\ dcOiigflfc^T, JM75 ^^©75 ^lISfKiBoc-S (tert- 

^**=¥^;WSfilH0fc«)ti{*tert-^^x^r^%«V\ DCC/HOBtffi (I «k »J 
*S£1-£„ Z-«(iracfjPd-C®5^(i«J;oT^®l3i7cW(il^SL/. ftttfe 

SiLfctt, 7'J-75 >i: UTfiW*£fflv^g^xf-;uc£(ij|&ai1-3„ » 
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7 h ^ 7 7 -f - (I «fc o T iW^-T 5 . 

(112) w^jSffiRftfcisatt*:/^©^* 

h «; 7;k*ntm*: JBv^C, ±E£«iMM*T h 7^7°f- KfcBoc-g&tf 
tert-7>;l/X*-r;l,0|ift3f (TOM) ftfr^. 7 

(VIII) T^£ftS^7>K$ffl^£M<Dl/10fi£DMFtI^g?U0. li^ 

-f y^D^xW? V&tfHATU (0-(7-Azabenzotriazol- 1 -yl)-l, 
1, 3, 3- tetramethyluronium hexaf luorophosphate) £iD*., 1§L7l!!kV30ftFa\ 

<£/BM»©i/iOi;i: :W v t*d t:';i/x^;i/T ^ >xtfHATUfc Stan U mux 

l«>5777 < >i^D7b^77^-l;J:9t^t5. 

(113) wmt \*a*y&mmm<Dmx 

•eBOPK* fecial/ 1 B$ISI«#Lfc. SJS»7ft, DMF£fg£U *T't7J>t 

awsftJUc J: u -ttss (i) -e^sns 
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ws-r sea 

tt3Sttfe^T£*ja?fc£fcMBMM*"T?fcfc, i£®J&& iffcll^KjKttgS ftS& 
*fBW©MHC class- I#?»»(Bjt»|fck ±^l»«UfcM***K: Kn* 

fe^TS. *OMHC class- I^f^EMflUflfi. fc* h >f7tf7- ; t?8S 

u&nmoj&mftmofrtiib-?. ^m^nt-mz class- i^sg^Kjggi-t-s, 

*BM6*l^l!if^ffl^i|iH^£^$tLfe^Jfc UTOjfoffl ft5. JEK, * 

^Kfcv>T^U£^f : lS££i;&^a-75 ^ t: KD# 

ItAMi^tSMf bvA^K fcflltf -J-* c t (c J; y , h ^ p-A 
P-450#oft»i#&KJ:$7*y*fcgtt£< v\ £#fcT-0£j£tt{::«ftfc 

#fgHJ©E£liia/»l±, mli3©MHC class- »8HE3iflPfflft««LTje 
Mil % JUS 1 3 ©T*& S 4 SSMfcf h7^^f K SS$#0 
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(Dmm*0. 1 ~5 Omg/k gCDfSB. $?£L<&> 0. 5~10mg/k 



vmmfo(Di%-tz>mntz%.mi%&. w*>, mhc ciass-i^^^jt 

Aib:2-7 5 ^ 7g&$. Asu(NHOH) :2-7 5 Kn*1^ K;fr*# 

Acc5:l-7 5 J -y$U^y$ y-l-XJV7}i>M, Acc6: \-7 5. J V 9 U^y-y 
-1-#;|//K>^ Acc7: 1-7 5 y^>^P^y^>-l-^7;l//if>K, Acc8: 1-7 5 
J Uit? $ >-l-tJJl^yWt. lAin: 1-7 5^ V-l-^jj^i, 
2Ain: 2-7^ -f >y>-2-*M>i, Pip: bT* □ 1) Cha:75y>>^ 
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(##$J1) CHAP-15; cyclo ( -L-Asu(NHOH)-Aib-L-Phe-D-Pro- 



Xgl Z-L-Phe-D-Pro-OtBu 

Z-L-Phe-OH ( 2.25 g, 7.5 mmol ), H-D-Pro-OtBu ( 0.862 g, 5.0 mmol ) 
£DMF ( 10 mL ) HaiJRU tK^THOBI H 2 0 ( 766 mg, 5.0 mmol ), BOP 
( 3.3 g,7.5 mmol ), h V x.=f-)VY * > ( 1. 75 mL, 12. 5 mmol ) fcjq*., 2Bt 

ti&nco 3 n±tfmm&mL&vm&m&btz. «Mgso 4 -c-$gj»m, 

*7?yi/3.->V fitrjVZU-? htfy? j - ( CHCI3 / MeOH=99 / OT-fMSl 
L, «E^«|1.403 g ( 62% 
Rf= 0.83 ( CHCI3 / Me0H= 9 / 1) 

Ig2 H-L-Phe-D-Pro-0tBu 

Z-L-Phe-D-Pro-OtBu (1.403 g, 3.1 mmol )%Pd-CfefliVvtBMfctt>. &MM 
7cK<£ iJZ££Rft£Lfc. 10mtRRI&t:ft\i\ Pd-CfeiiffiLftK&JSI&ft, 4% 
MaHC0 s T»4»WU»Kxf.;Kifl I ffiUfe. ttajftfeN^COj-Pttflltt, ftfe |giS 



CHAP15 
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Xm Z-Aib-L-Phe-D-Pro-OtBu 

H-L-Phe-D-Pro-OtBu ( 0.853 g, 2.68 ramol )£Z-Aib-0H ( 954 mg, 4.02 

Dvh^77^- ( CHCI3 / Me0H= 99 / DT'MU <HIBftl^Jl.23 g 
( 85% )*mtz. 

Rf= 0.75 ( CHCI3 / Me0H= 9 / 1) 

X@4 H-Aib-L-Phe-D-Pro-OtBu 
Z-Aib-L-Phe-D-Pro-OtBu ( 1.23 g, 2.28 mmol ) £Pd-C£ffl V^TTO^ 

ft, 4%NaHC0,t?tffnU»ifcxf-;HiatfJU^. fflaj$£Na 2 C0,-CS£*£Ct, jftfg. 

g, 1.80 mmol ( 79% 
Rf= 0.50 ( CHCI3 / Me0H= 9/1) 

Xg5 Boc-L-Asu(0Bzl )-Aib-L-Phe-D-Pro-0tBu 

H-Aib-L-Phe-D-Pro-OtBu ( 0.726 g, 1.80 mmol ) £Boc-L-Asu(0Bzl)-0H 
(1.02 g, 2.70 mmol ) fc±EXgl0#ffi£ <fc »J M£ bfz. M^7 7*r> 
a^/ij *y;^D7 h^77>f- ( CHCI3 / Me0H= 49 / 1)-C**«U WEft 
^993 mg (72%)£|§/c 0 
Rf= 0.71 ( CHCI3 / Me0H= 9 / 1 ) 

Xm H-L-Asu(0Bzl)-Aib-L-Phe-D-Pro-0H.TFA 

Boc-L-Asu(0Bzl)-Aib-L-Phe-D-Pro-0tBu ( 993 mg, 1.30 mmol ) iZ h V 7 
;k*n#» (3 mL) fc*#T-C*in*., BocSfcitmH^^XXr^®®* 
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)V (l:5)T?0ftU *&MM\stz.- «Eft£«|737rag, (78%) *%tz. 
HPLC: Rt=8.66 min (column: Wako pak C4, 4.6x150 mm, 30-100% linear 
gradient 

CH 3 CN / 0.1% TFA over 30min, flow rate 1.0 mL / min ) 

IS7 cyclo (-L-Asu(OBzl)-Aib-L-Phe-D-Pro- ) 

H-L-Asu(0Bzl)-Aib-L-Phe-D-Pro-0H TFA ( 30 mg, 0.042 mmol )£DMF 
( 400 mL) izm&21t, 0.1 BlIO»JtC<C«J:5»36Ufc. DMF»JR(C10% 
DIEA/DMF ( 0.3 mL, 0.17 mmol ) 8 «fc tfHATU (25 mg, 0.066 mmol ) 

T'&B.J&&*mffib. ffim^&lzmM-ZV, 10%^x>», 4%NaHC0 3 fcJ: 

xmiQ&ttkfr'QM&m#isfc. «Mgso 4 M**7 7»r> 

a5"J*WD7h^77-f- ( CHC1 3 /MeOH=99 / 1)-C||IKU «ffift£ 

«&151 mg (61%) 

Rf=0.78 ( CHCI3 / MeOH=9 / 1) 

HPLC: Rt=18. 15 min (column: MS GEL C18, 4.6x150 mm 30-100% linear 
gradient 

CH 3 CN / 0. 1% TFA over 30 min, flow rate 1.0 mL / min ) 

Xg8 cyclo (-L-Asu-Aib-L-Phe-D-Pro- ) 

cyclo ( -L-Asu(0Bzl)-Aib-L-Phe-D-Pro- ) ( 151 mg, 0.256 mmol 

«ft*l/fc. 5WWS*6 1 feffv\ Pd-C^IIL^;-;HH»U, mmt£® 
124 mg (97%) *®tz. 

HPLC: Rt=6.32 min (column: Wako pak C4, 4.6x150 mm, 30-100% linear 
gradient 

CH 3 CN / 0.1% TFA over 30min, flow rate 1.0 mL / min ) 
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Ig9 cyclo (-L-Asu(NHOH)-Aib-L-Phe-D-Pro- ) 

cyclo ( -L-Asu-Aib-L-Phe-D-Pro- ) ( 124 mg, 0.248 mmol ) £DMF (3 
mL ) {C»J»U3K»T, fcKD*$/;i>7 3 VJMHft ( 86 mg, 1.24 mmol ), 
HOBt H 2 0 ( 57 mg, 0.372 mmol ), BOP (165 mg, 0.372 mmol )feJnA, h V 
3L*)V7^y (0.24raL, 1.74 mmol )£MlUfc. im&tm®.. S/Sffiifi 
ffib\mL£Ltz<D*>. LH-20 (2x85cm)#7 A (fcltifcDMF) K J: »J*fSU&. 
«tt*KJ:y«Eft^W95 mg (74%) 

HPLC: Rt=16.32min (column: Wako pak C18, 4.6x150 mm, 10-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30min,.flow rate 1.0 mL / rain ) 
FAB-MS: m/z=516 ( M+H )+ 

(il^lj 1 ) CHAP -54; cyclo ( - L-Asu(NH0H)-Acc5-L-Phe-D-Pro- 




HPLC: Rt=17.04 min ( column: MS GEL C18, 4.6x150 mm, 0-100% linear 
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gradient CH 3 CN/0. 1%TFA over 30min,.flow rate 1.0 mL / min ) 
FAB-MS: m/z=542 ( M+H )+ 



(HH&0IJ2) CHAP -55; cyclo ( -L-Asu(NH0H)-Acc6-L-Phe-D-Pro- ) 
ft 




±KCHAP-15®£|fcSc£!pl;£jSl,fc. 
HPLC: Rt=18.25 min ( column: MS GEL C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN/0. 1%TFA over 30min, .flow rate 1.0 mL / min ) 
FAB-MS: m/z=556 ( M+H )+ 
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(Hi 3 ) CHAP -71; cyclo ( -L-Asu(NH0H)-Acc7-L-Phe-D-Pro- ) OS 




HPLC: Rt=19. 24 min ( column: Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0. 1 % TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=570 ( M+H )+ 
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(H«S0»J4) CHAP -76; cyclo ( -L-Asu(NH0H)-Acc8-L-Phe-D-Pro- ) <D£ 




±IBCHAP-15©^j*(lJp L fc. 
HPLC: Rt=18. 72 rain (column: Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0.1%TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: ra/z=584 ( M+H )+ 
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(HWJ5) CHAP -81; cyclo ( -L-Asu(NH0H)-2Ain-L-Phe-D-Pro- ) 




±IECHAP-15©^?£tcmi;^^U/c„ 
HPLC: Rt=18. 20 min ( column: Wako pak C18, 4.6x150 ram, 0-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=590 ( M+H )+ 
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(HJK50IJ6) CHAP -82; cyclo ( -L-Asu(NHOH)-lAin(f )-L-Phe-D-Pro- )<D 




±ECHAP-15cD£$&Kiflb£$l / /c < , (lAin(f)(i, ^MM 7 <DlAin(s) t 

HPLC: Rt=16.26 min ( column: Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=590 ( M+H )+ 
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(HS50IJ7) CHAP -83; cyclo ( -L-Asu(NHOH)-lAin(s)-L-Phe-D-Pro- )(D 




±ibchap- 1 5© & k m i; u £ . 

HPLC: Rt=17. 13 rain ( column: Wako pak C18, 4.6x150 nun, 0-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30 rain, flow rate 1.0 mL / rain ) 
FAB-MS: ra/z=590 ( M+H )+ 
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(£J60d8) CHAP -91; cyclo ( -L-Asu(NHOH)- 2Ain-L-Phe-D-Pip-) CD-g- 
ift 




HPLC: Rt=19. 07 min ( column: Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=604 ( M+H )+ 

(UMffl 9 ) CHAP -90; cyclo ( -L-Asu(NHOH)- Acc8-L-Phe-D-Pip-)©^ 




±ECHAP-15©£j«85fc*t;£rtl / fc. 
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HPLC: Rt=20.08 rain ( column: Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=598 ( M+H )+ 

(^IliSfiWl 0) CHAP-86;cyclo(-L-Asu(NH0H)-D-Cha-L-Ile-D-Pip-) v 
CHAP-87 ; eye 1 o (-L-Asu (NHOH) -D-Cha -L- 1 1 e-L-P ip-) (D 




CHAP86 CHAP87 



Xmi Boc-L-Ile-D,L-Pip-OBzl 

Boc-L-Ile-OH 1/2 H 2 0 (3.92 g, 16.8 mmol), H-D, L-Pip-OBzl HC1 (3.57 g, 
12 mmol)fcJ;tfHATU (7.75 g, 18 mmol)£DMF (15 mL) (I}g8¥£t!\ *K?frTEt 3 N 
(4.76 mL, 30 mmol)£in*., M^&T'filft L tz . KSxf 
JV (120 mDT'ttiiJL, I0%^^>m7i<imm, 4%NaHC0 3 zKM, tSSl^^zKT- 

£$2M, 77r>i^D?h^77^- (3.5x20 cm, £gS$*g CHC1 3 / 
Me0H=99 / 1)£ «t oTlf ^UBoc-L-1 le-D, L-Pip-OBzl (5.90 g f 13.8 mmol, 
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Rf=0.50 (CHCI, / MeOH=49 / 1) 



PCT/JPOO/01141 



XS2 Boc-D-Cha-L-Ile-D.L-Pip-OBzl 

Boc-L-Ile-D,L-Pip-OBzl (432 mg, 1 mmol)£TFA (3 mL)£fcj»U fcftT 
30#8cfiOfc. »flETtt»LH-L-Ile-D,L-Pip-OBzl TFA 

(638 mg, JR$ 144X)fcf*fc. dftfc, DMF (5 mL)C: Boc-D-Cha-OH 
(326 mg, 1.2 mmol)£irax., j^T3R#T HOBt H 2 0 ( 230 mg, 1.5 mmol,1.5 
3D. Et 3 N (0.52 raL, 3.7 mmol, 3.7 3*), BOP (663 mg, l.Smmol, 1.5*3 

77r>a^D7^77-f- (2.4 x 14 cm. SH&tt CHC1 3 / MeOH = 99 / 
1 ) <fc o T If IS U Boc-D-Cha-L- 1 1 e-D, L-P i p-OBz 1 (565 mg, 0.96 mmol, 

Rf=0.27 (CHCI3 / MeOH=49 / 1) 

X3§3 Boc-D-Cha-L- 1 1 e-D, L-P i p-OH 

Boc-D-Cha-L-Ile-D,L-Pip-0Bzl (565 mg, 0. 96 mmol) £Me0H (10 mUKjgJS? 
U Pd-cmm (250 ag) ft in A, 7fc^Sf£TT-15B#K^U^V^;i/X7.-r;W 

m*ib£istz. Pd-mm*mmLtz'&. MeoH%®*una$gj»L-r, boc-d- 

Cha-L-1 1 e-D, L-P i p-0H (459 mg, 0.93 mmol, lRs£ 97X)7*-A*t«j%»fc. 

Ig4 Boc-D-Cha-L-I le-D, L-Pip-L-Asu(0Bzl)-0Tmse 

Boc-L-Asu(0Bzl)-0Tmse (535 mg, 1.1 mmol, 1. 2^D (CtK^TTFA (3 mL) 
&iDA, 30^^^^X'SjJMLBoca©^^fcc:^o7 , c e TFAgSfc, MJEET§£ 
$UH-L-Asu(0Bzl)-0Tmse TFA d;ft£DMF (5 mL) 

Boc-D-Cha-L-Ile-D,L-Pip-0H (459 mg, 0. 93 mmol) feiP*.. M<^T2K#T 
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HOBt H 2 0 (213 mg, 1.4 mmol, 1.5 S*), BOP (616 mg, 1.4 mmol, 1.5 Sfi), 
Et 3 N (0.48 mL, 3.5 mmol, 3.7 fciq*., *a*ei5«HBH«»Ufc. SEI 
& SU8 L /eft. @f®*x^ (100 mDfffltiSU 10%^x>^ 7 Jc^, 4% 

NaHco 3 *»«, M^«-e^4a^n2iHi^u, T ^ V *) At« ( 

Bilf^iSiL/c. HSffiJftft, 77^>a^D7^77^- (2.4x 
20 cm, MUM CHC1 3 / MeOH=99 / 1) \z «fc otig LBoc-D-Cha-L-I le- 
D,L-Pip-L-Asu(0Bzl)-0Tmse (813 rag, 0.93 mmol, JRsfi lOOJOifiJRfcJfcf&fc. 
Rf=0.20 (CHC1 3 / MeOH = 49 / 1) 

Ig5 H-D-Cha-L-Ile-D,L-Pip-L-Asu(0Bzl)-0H TFA 

Boc-D-Cha-L-Ile-D,L-Pip-L-Asu(0Bzl)-0Tmse (813 mg, 0.95 mmol)£DMF 
(2 mL)(r^|?U, 1M tetrabutyl ammonium fluoride IWfeW. (4 mL, 4 mmol, 
43*)fcin*MT?30#»HOfc. KJt6«%»JilLfefl, 10%^x>g£ 7 JcM 
fcinUT, iffiCU/:!, Sf»xf-;K100 mL)TrJftitiUfc. Mfx^WlfcgS 

XS^Ji^ Boc-D-Cha-L-Ile-D,L-Pip-L-Asu(0Bzl)-0H (696 mg, 0.91 mmol, 
W 97J5) Boc-D-Cha-L-Ile-D,L-Pip-L-Asu(0Bzl)-0H (696 mg, 0.91 

mmoDOKftTTFA (5mL)£Jn*., 30#IH&ffi-elfc{I l/BocS<DBfc££ c 4: o 
fc. TFAS*«t x-x^-S^x-x^ (1 : 10) fciDASftSt!:, MIX, Mff 
TEJftU H-D-ChaTL-Ile-D,L-Pip-L-Asu(0Bzl)-0H TFA (752 mg, 0.91 mmol, 
JR* 100%)%»&. 

X@6 eye 1 0 (-L-Asu (OBz 1 ) -D-Cha-L- 1 1 e-D, L-P i p-) 

H-D-Cha-L-Ile-D,L-Pip-L-Asu(0Bzl)-0H TFA (752 mg, 0.91 mmol)£DMF (5 
mDizmMb, ^©|*|1 mL £ DMF (455mL, 0.4mM)KA*k HATU (104 mg, 1.5 
Sfi), DIEA(0.63 mL, 43fi)©DMF (10 mL)j#j& 1 mL £ffi-ClB3IB 

ft, mm^Jl (100 mDT'ttdJU I0%^^l/m7^mm. 4%NaHCO,#fcj0u 
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9SUfc. 77r>a^D7h^77-f- (2.4x40 cm, Jgf^ 

CHC1 3 / MeOH = 99 / l)(l«fc oT^HSfllSl Ucyclo(-L-Asu(OBzl)-D-Cha- 
L-Ile-D-Pip-) (90 mg, 0. 14 mmol, JRJ^ 18%), cyclo(-L-Asu(OBzl)-D-Cha- 
L-I le-D, L-Pip-) (200 mg, 0.31 mmol.JR* 40X)fe*§fc. 
cyclo(-L-Asu(OBzl)-D-Cha-L-lle-D-Pip-) 
Rf=0.45 (CHCI3 / Me0H = 9 / 1) 

HPLC : Rt=19.40 min (column : wakosil 5C4, 4.5 x 150 mm, 37-10051! linear 
gradient CH 3 CN / 0. IX TFA over 30 min) 
eye 1 0 (-L-Asu(0Bz 1 ) -D-Cha-L- 1 1 e-L-P i p-) 
Rf = 0.45 (CHCI3 / Me0H = 9 / 1) 

HPLC : Rt=16.80 min (column : wakosil 5C4, 4. 5 x 150 mm, 37-100% linear 
gradient CH 3 CN / 0.1% TFA over 30 min) 

Ig7 eye 1 0 (-L-Asu (OH) -D-Cha-L- 1 1 e-D-P i p-) , 
eye 1 0 ( -L-Asu ( OH ) -D-Cha-L- 1 1 e-D, L-P i p- ) 
eye lo(-L-Asu(0Bzl) -D-Cha-L- II e-D-P ip-) (90 mg, 0.14 mmol), cyclo(-L- 
Asu (OBzl) -D-Cha-L- II e-D, L-P ip-) (200 mg, 0.31 mmol) £ *M tlMeOH (5 
mL), MeOH-DMF (10: 1)K»J»U Pd-CM& (250 mg)fejHlA, *|^STt 

S*l/JfcSte**l/T, cyclo(-L-Asu(OH)-D-Cha-L-Ile-D-Pip-) (76 mg, 0.14 
mmol.lR^ 85%), cyclo(-L-Asu(0H)-D-Cha-L-I le-D, L-Pip-) (170 mg, 0.31 
mmol.JR* 99X)&»fc. 
eye 1 0 (-L-Asu ( OH) -D-Cha-L- 1 1 e-D-P i p- ) 

HPLC : Rt=12.64 min (column : wakosil 5.C4, 4. 5 x 150 mm, 37-100% linear 
gradient CH 3 CN / 0. 1% TFA over 30 min) 
eye 1 0 (-L-Asu (OH) -D-Cha-L- 1 1 e-L-P i p- ) 

HPLC : Rt=9.48 min (column : wakosil 5C4, 4.5 x 150 mm, 37-100% linear 
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gradient CH 3 CN / 0. 1% TFA over 30 min) 



PCT/JP00/01141 



M8 cyclo(-L-Asu(NHOH)-D-Cha-L-I le-D-Pip-), 

eye 1 o(-L-Asu (NHOH) -D-Cha-L- 1 1 e-D, L-P i p-) 
cyclo(-L-Asu(OH)-D-Cha-L-Ile-D-Pip-) (76 mg, 0.14 mmol,), cyclo(-L- 
Asu(OH)-D-Cha-L-Ile-D.L-Pip-) (170 mg, 0.31 mmol,)£, ^tl^'ftDMF (3 
mDfciSJWU HOBt H 2 0 (LDLDffc : 32 mg, 0.21 mmol, 1.53S, LDLD.LDLL 
mixture^ : 71 mg, 0.47 mmol, 1.5 NH 2 0H HC1 (LDLDft: : 49 mg, 0.70 

mmol, 5^S, LDLD.LDLL mixture^ : 108 mg, 1.6 mmol, 5 S*)£fln;L 
ftTBOP (LDLDft : 93 rag, 0.21 mmol, 1.5^», LDLD.LDLL mixture^ : 206 
mg, 0.47 mmol, 1.5S*),Et 3 N (LDLDft : 0. 12 raL, 0.84 mmol, 6^M, 
LDLD, LDLL mixture^ : 0. 20 mL, 1.86 mmol, 6 3i) feiD*., mffltflftLtz. 
£j£**7ft. £#LfcEt 3 N HCl£igS&l,DMF£g3cUrfA LDLDffcfiSephadex 
LH-20 (2.4 x 85 cm, DMF)y;l/»ift#7 ACTiE SK|g(e«Ucyclo(-L- 
Asu(NH0H)-D-Cha-L-lle-D-Pip-)(20 mg, 0.035 mmol)£#fc 0 LDLD.LDLL 
mixtureffcli, >p M ©MeOH IZ m & UHPLC( column : YMC-Pack C8 10 x 250 mm, 
37% CH 3 CN/ 0. IX TFAjfeJBVvCttSU <**gfc«Uyclo(-L-Asu(NHOH)-D- 
Cha-L-Ile-D-Pip-)(27 mg, 0.047 mmol, MB. 100%), eye lo(-L-Asu (NHOH) -D- 
Cha-L-I le-L-Pip-) (51 mg, 0.090 mmol, MS 93X)fef#fc. 
cyclo(-L-Asu(NHOH)-D-Cha-L-Ile-D-Pip-) 

HPLC : Rt=21.34 min (column : wakosil II 5C18, 4. 5 x 150 mm, 10-100% 
linear gradient CH 3 CN / 0.1% TFA over 30 min) 
eye 1 o (-L-Asu (NHOH) -D-Cha-L- 1 1 e-L-P i p-) 

HPLC : Rt=18.79 min (column : wakosil II 5C18, 4. 5 x 150 mm, 10-100% 
linear gradient CH 3 CN / 0.1% TFA over 30 min) 
FAB-MS (2,2'-dithiodiethanol) : m/z=564 [M+H]+ 
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(HJ60U 1) CHAP-84;cyclo(-L-Asu(NH0H)-D-Cha -L-Leu-L-Pip-), CHAP- 
85;cyclo(-L-Asu(NH0H)-D-Cha -L-Leu-D-Pip-)©-&$; 




CHAP84 CHAP85 

mumk?-h7«-?f-\!<D&mz> 9mmio (chap86,chap87)k!|si;t?t 

tzt-L, Boc-L-Leu-D,L-Pip-OBzlCD-&J5£Kov^TI± % BOPIS^ (1.5 ^ 
M). HOBt H 2 0 (1.53*)fejai*fc. 
cyclo(-L-Asu(NHOH)-D-Cha-L-Leu-D-Pip-) 

HPLC : Rt=20.89 min (column : wakosil II 5C18, 4.5 x 150 mm, 10-100% 
lineargradient CH 3 CN / 0.1% TFA over 30 min) 
eye 1 o (-L-Asu (NHOH) -D-Cha-L-Leu-L-P i p-) 

HPLC : Rt=18.33 rain (column : wakosil II 5C18, 4.5 x 150 mm, 10-100% 
linear gradient CH 3 CN / 0.1% TFA over 30 min) 
FAB-MS (2,2'-dithiodiethanol) : m/z=564 [M+H] + 
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(HfiS0!|12) CHAP-78;cyclo(-L-Asu(NH0H)-D-Cha-L-Cha-L-Pip-), CHAP- 
79 ; eye 1 o (-L-Asu (NHOH) -D-Cha-L-Cha-D-P i p-) © 




CHAP78 CHAP79 

mm^kr-bv^Zf^^CD^mt, H»J10 (CHAP86,CHAP87)K*|SI;T?t 
■otz. jfcjSU Boc-L-Cha-D,L-Pip-OBzl»-&^c(Iot>-C(i, DCC (1.3SS), 
HOBt H 2 0 (1.3S*)§:ffiV>^ 0 
eye 1 o ( -L-Asu ( NHOH) -D-Cha-L-Cha -D-P i p-) 

HPLC : Rt=26.20 min (column : wakosil II 5C18, 4.5 x 150 mm, 10-100% 
linear gradient CH 3 CN / 0. IX TFA over 30 min) 
eye 1 o (-L-Asu (NHOH) -D-Cha-L-Cha -L-P i p-) 

HPLC : Rt=23.36 min (column : wakosil II 5C18, 4.5 x 150 mm, 10-100% 
linear gradient CH 3 CN / 0.1% TFA over 30 min) 
FAB-MS (2,2'-dithiodiethanol) : m/z=604 [M+H] + 

(IS tUm 1 ) MHC c 1 ass - I ^fiSHSil^te 

#f§BJ©^ifc-r H«*ft:03fir-r* MHC class- IttTm&feMW 

momftrby'izfi-vmmftitwmis-ezziLX^ mhc class- 



32 



WO 00/52033 PCT/JPOO/01141 

T*&SB16/BL6M£MU/c. &ffll&g>l$*&, 10% FBSfc Ml U/cMEMigJfc 
«:J8i\ 37°C, 5X-IMb**#aT, *3£&fflfflLfc-f >*^-*-fcJBv> 

b<DMS0(C*j»L, 9U&5 mg/ml (16.54 mM) ©JRfcifcKllSUfc. HUnT. 
*?->Ali, fc* h>f7tf7- £BJlll&&jgtt£jtSB1'<&MHC class-I# 

BtfiBOB16/BL6^ia?:5000{@/wel lOiSBBasggt: 9 6 ft v-f * P 71/ — h C 
ffittU «-well^/c'J±ia©^«l200/xl*-C, 2 4mib^> Mtfb^r 
»OJK»«WSS*«:«Ja{C#«?Ufc«il0Atl%»inL, 5ltitt£7 2B#ITO# 
Ufc. &well£PBS ( U T— Elift&U »iiSi-S«lfiX 

a^UfcttllBOTifc&iKL-C^SMHC class- I HkTOfimX-ffl 
-ftffifti: LT, T**®MHC class- I#?K#1-*fiM*-e*SStH- 

*IgG+M <7fj»u& ; ^3 #^T-, UT, T.hUy 

4-methylumbelliferyI-<3 -D-galactoside (f! P n p : WktkI- ft 7 -< t V ^ ) 
fc/Bv\ »«£j£©^fiJ£«JIIjeHi-S^3te3fifi (Si® : 365nnu gft : 450nm) 
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fcB!)OwellHJtL-C, ta8a©-&ffi#fcSSilH*1*K, -fti«(*tt|Sai;!ilflF%J(g 

y^^7VKO*i|S«:«USIv>feffl[«:, ^LTV^MHC class- l^MfeS 

UTl^MHC class- Ufc. &»ftMfc£fc©g&inS 
gCfcWS, fBSl/Tl^SMHC class-I#?»|£, UEOSJpfi* 1 fc1"6|B 

*HfiT*^u *iifl:^«i©?sttaAi±5fia*-«c(iiati-*«ijt (cx2) m 

His ft. 

COR 1 {I^"t3»ttT > h7^^f K&WlfcMHC class-14J-?05Ba(E3iJgtt 







CHAP 15 


33.2 nM 


CHAP54 


5.67 nM 


CHAP55 


5.38 nM 


CHAP71 


2.76 nM 


CHAP 7 6 


1.88 nM 


u CHAP78 


2.35 nM 


CHAP79 


2.79 nM 


CHAP81 


1.29 nM 


CHAP82 


2.69 nM 


CHAP83 


2.29 nM 


CHAP84 


5.65 nM 


CHAP85 


2.26 nM 


CHAP86 


3.29 nM 


CHAP87 


5.39 nM 


CHAP90 


3.96 nM 


CHAP91 


2.48 nM 
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(tt&ffll 2 ) histone deacetylasegg^Plgygft 

Kft^iltwJ: 5 k* h >r7Hr*5-tf «k5 d 

oatflEfcfcSBWO, *f8W©*#Th Wb£*l**» in vitro©&ti 

KXh> : r7*1 L: 7-'e(DmmZ&*mzlZ^mb (J. Biol. Chem.265, 
17174-17179, 1990) O^TftdtJfeoTff ofe. ^^(iBl6/BL6ffl|ia^t,gP^i|iS 

IHl&^HDA buffer (15 mM 'JVK^U^A, 
— A\ 0.2 mM EDTA, 1 mM 2-mercaptoethanol , pH 7.5) (IJBSIU fr^Vj- 
JXLtz'ik, &>bX'&Z$kib (2500xg, 10 min) , 1 M (NH 4 ) 2 S0 4 £^fc|WJ 

(NH 4 ) 2 S0 4 ?gg£3.5 M£-e±#3ii\ fc* h >f7tf5- ; bf fcjftiaS-tt*:. 
CO&IS^fcHDA bufferK^J&U y;Ht«T?HDA buffer IZ }§&£&U ffl 
histone deacetylase8£fH?&£: Wc. 

SfCi: It, £j&SJI^7^ K ; [ 3 H]acetylated histone H4 peptide*:/!? 
<^/c„ :: <D[ 3 H] ace tylated histone H4 peptide k 7. h >H4<DN^^ ^ 
K ; SGRGKGGKGLGKGGAKRHRKVC (C*fc»$/*T-f VfcOtfT**) 

7v-fe-ni«»<b£«&©#:fi£T, ^fi!5SH»i:»5RS«*37X;-e3WHffl-r>^f 
i^-h-r5-fc(I<t Uffo/c (£jtS$ttl00/ttl) . SJ6%25ai1©1M HC1, 
0.2 M»K«:j8Jp-e±<t), ^SJC&T-^Uib$n/c:C 3 H]acetate§r^^x^;l/T' 

iff. HtiSf^feffofc. Iflgr£ttf*> #RRWH*JW«histone deacetylase 
»*?Stt«:50Xlfi#i-*ai«-e«U^ (50Xfe*ftft) . 
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U < (iS^S«:*-r 5 d i: fc IT t «fc i\ft!Rft 1 

~ 6 Ol«7*#^«, Xtt##Mj»tt7;i'*;i'*g U < (iggtS£^t<5 

(I"*) {IfeH>-C(i, R„, R 12 , R 21 St>*R 22 0^^< fcfc 1 0{^>^D/s^>>;W 

2. buI2-« (i) t-^s tissues i mwicDmwr h?^?* kss$# 

Xtt*©*^ttfc:flP«3*iS«L 

3. itFIB-flfciS (I') T-^^nSffi^JglfBicC^xhv^y^KSI^ 
ttXtt^oi&^WKfrgStiSJfi. 

4. KflB-jtt^ (I") "C*^$ti5»*]SlgH«©^-r b KR* 

5. fJSa-«5S CI'") T*^$.^6a!#3Sl Stfe^SI^-rh^^^Hgl 

Wtw^^tiSm^W^^iiU-r^-rSMHC class- I^-?*3!HBJtS!l. 
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